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(54) Image reproduction apparatus with multiple-screen display mode 



(57) A digital still camera has an image memory 
(28) storing a plurality of image groups. Each image 
group includes nine normal images and a reduced 
image obtained by thinning pixels of each normal image 
for reduction to 1/9. When a mode pattern (15) is 
pressed to indicate forward/backward screen-feeding in 
a nine-screen multi-reproduction mode, a control circuit 
(35) feeds forwards or backwards nine reduced images 
displayed on a liquid crystal screen (16) for each group 
at one time. Images can thus be retrieved more rapidly 
than in conventional examples which require operating 
a forward/backward screen-feed button nine times to 
feed nine reduced images forwards or backwards. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an image repro- 
duction apparatus, and more specifically to an image 
reproduction apparatus with a single-screen display 
mode for displaying a single normal image on an entire 
display screen and a multiple-image display mode for 
dividing the display screen into a plurality of screens 
and displaying a reduced image on each divided 
screen. 

Description of the Related Art 

Digital still cameras have been conventionally pro- 
vided with a multiple-(e.g. nine-)screen multi-reproduc- 
tion mode for retrieving a desired image from a plurality 
of images recorded in an image memory incorporated 
therein. 

In the nine-screen multi -reproduction mode, as 
shown in Fig. 6A, a monitoring liquid crystal screen 50 
of a still camera is divided into nine screens in three 
rows and three columns and nine reduced images PV- 
P9', the contents of which are represented by the letters 
A- 1 in the figure, read from an image memory are 
respectively displayed on the nine divided screens. 
Reduced images PT-P9' have image numbers 1-9 dis- 
played at their respective lower right portions and a 
selection markM is displayed in any reduced image (PV 
in the figure) of reduced images P1'-P9'. 

Selection mark M can be moved by one divided 
screen, by operating a forward/backward screen-feed 
button (not shown). For example, when the for- 
ward/backward screen-feed button is pressed at the for- 
ward feed side twice in the state shown in Fig. 6A, 
selection mark M moves to reduced image P3\ and 
when it is pressed once more, selection mark M moves 
to reduced image P4' in the second row. When the for- 
ward/backward screen-feed button is pressed at the for- 
ward feed side nine times in the original state, reduced 
images PV-P9' disappear so that another group of 
reduced images P10-P18', the contents of which are 
represented by the letters J-R in Fig. 6B, are displayed 
and selection mark M is displayed in reduced image 
P10' in the first row and column, as shown in the figure. 

When selection mark M is placed in a desired 
reduced image (e.g. P14') and a setting button (not 
shown) is pressed, reduced image P14' is enlarged and 
displayed on an entire liquid crystal screen 10. It should 
be noted that selection mark M and the image number 
are manually or automatically erased from screen 50. 

However, the nine-screen multi-reproduction mode 
of the conventional still camera is time-consuming in 
image retrieval, since the nine reduced images P1'-P9' 
displayed on liquid crystal screen 50 are replaced with 



the subsequent group of reduced images P10'-P18' by 
operating the forward/backward screen-feed button nine 
times. 

A main object of the present invention is therefore 
5 to provide an image reproduction apparatus capable of 
rapid image retrieval. 

SUMMARY OF THE INVENTION 

10 Briefly summarizing the present invention, a stor- 
age device stores a plurality of image groups each 
including first to Nth reduced images and a normal 
image corresponding to each reduced image, a multi- 
ple-image reading portion reads and displays the first to 

15 Nth reduced images of an image group on first to Nth 
divided screens, respectively, and a portion feeding 
multiple images forwards/backwards controls the multi- 
ple-image reading portion to read the first to Nth 
reduced images of the group subsequent or prior to a 

20 group. Thus, the reduced images on the first to Nth 
divided screen can be fed forwards or backwards at one 
time and the images stored in the storage device can be 
retrieved rapidly. 

Preferably, the present invention also includes an 

25 image selecting portion for selecting a desired reduced 
image from the first to Nth divided screens and a single- 
image reading portion for reading from the storage 
device a normal image corresponding to a reduced 
image selected by the image selecting portion and dis- 

30 playing the normal image on the entire display screen 
so that a desired reduced image displayed on a divided 
screen can be enlarged and displayed on the entire dis- 
play screen. 

The foregoing and other objects, features, aspects 
35 and advantages of the present invention will become 
more apparent from the following detailed description of 
the present invention when taken in conjunction with the 
accompanying drawings. 

40 BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. 1 A and 1 B are perspective views of the outer 
appearance of a digital still camera according to an 
embodiment of the present invention. 
45 Figs. 2A-2D show a method of operating a mode 
button of the digital still camera shown in Figs. 1 A and 
1 B and a configuration thereof. 

Fig. 3 is a block circuit diagram showing a configu- 
ration of an image recording and reproduction circuit of 
so the digital still camera shown in Figs. 1 A and 1 B. 

Fig. 4 shows an address map of the image memory 
shown in Fig. 3. 

Fig. 5 is a flow chart representing an operation of 
the Figs. 1 A and 1 B digital still camera in a reproduction 
55 mode. 

Figs. 6A and 6B are views for describing a disad- 
vantage of the nine-screen multi -reproduction mode of 
a conventional digital still camera. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 

Figs. 1 A and 1B are perspective views of the outer 
appearance of a digital still camera according to one 
embodiment of the present invention, seen from the 
front side (the lens side) and the rear side, respectively. 

Referring to Figs. 1A and 1B, provided at the front 
side of the still camera are a lens 1 , a lens cover 2, a 
finder 3, a flush emitting portion 4 and a self-timer lamp 
5, and a grip 6 is provided with a monitor switch 7. A 
shutter button 8, a control panel 9 and various buttons 
10-13 are provided at the upper side of the still camera, 
and a camera/reproduction switch 14, a mode button 15 
and a monitoring liquid crystal screen 16 at the rear side 
thereof. Control panel 9 displays how many more 
images can be taken, the amount of electric charge 
remaining in the battery, and the like. When cam- 
era/reproduction switch 14 is set at the CAMERA side, 
the camera can be used in a similar manner to typical 
cameras of silver salt type and can thus pick up images 
which are then successively stored in an incorporated 
image memory. When camera/reproduction switch 14 is 
set at the REPRODUCTION side and monitor switch 7 
is switched on, an image stored in the image memory 
can be displayed on liquid crystal screen 16. 

Mode button 15 is a button which provides four 
functions. Mode selection, mode setting, forward 
screen-feeding, and backward screen-feeding can be 
provided by lightly pressing down mode button 15 cir- 
cumferentially at a MODE portion 15a, a SET portion 
1 5b, a forward screen-feed portion 1 5c and a backward 
screen-feed portion 15d outwards, respectively, as 
shown in Figs. 2A-2D. 

Fig. 3 is a block circuit diagram showing a configu- 
ration of an image recording and reproduction circuit 20 
incorporated in the still camera. 

Referring to Fig. 3, image recording and reproduc- 
tion circuit 20 includes a CCD 21, a CDS (corrected 
double sampling)/AGC circuit 22, an A-D converter 23, 
a signal processing circuit 24, an image compression 
circuits 25 and 27, a circuit 26 reducing the number of 
pixels, and an image memory 28. 

CCD 21 converts the light incident via lens 3 into an 
analog, electrical signal. CDS/AGC circuit 22 samples 
the output signal of CCD 21 and adjusts the level of the 
output signal of CCD 21 to produce an analog video sig- 
nal. A-D converter 23 converts the analog video signal 
produced at CDS/AGC circuit 22 into digital image data. 
Signal processing circuit 24 applies a processing for 
generating three color signals, i.e. R, G and B signals 
and Y, U and V signals, to the image data produced at 
A-D converter 23. 

Image compression circuit 25 compresses the 
image data processed at signal processing circuit 24 
and stores the compressed data into image memory 28. 
Image compression circuit 25 provides an image com- 
pression in accordance with e.g. a JPEG standard in 
which 8x8 pixels are assumed to be as one block and 



each block is subjected to two-dimensional discrete 
cosine transform (DCT), quantization and two-dimen- 
sional Haffman coding as a series of processings. 
In circuit 26 reducing the number of pixels, the 

5 image data produced at signal processing circuit 24 is 
thinned to one ninth so that reduced image data is pro- 
duced for nine-screen multi-reproduction. Image com- 
pression circuit 27 compresses the reduced image data 
produced at circuit 26 reducing the number of pixels and 

10 stores the compressed data into image memory 28. 

As shown in Fig. 4, image memory 28 assigns one 
address for one group consisting of nine images and the 
address is divided into an index address AddO for iden- 
tifying the group and addresses Add1-Add9 for the nine 

15 images. Each of addresses Add1-Add9 is further 
divided into addresses Add1a-Add9a for storing image 
data produced at image compression circuit 25 and 
addresses Add1b-Add9b for storing reduced image 
data produced at image compression circuit 27. In other 

20 words, images P1-P9 for single-screen display are 
respectively stored at addresses Add1a-Add9a and 
reduced images PV-P9' for nine-screen display are 
respectively stored at addresses Add1b-Add9b. 

Image recording and reproduction circuit 20 also 

25 includes an image decompression circuit 29, switches 
30 and 32, an image arrangement circuit 31 , a memory 
33 for display, a liquid crystal screen driver circuit 34, 
and a control circuit 35. Image decompression circuit 29 
decompresses compressed image data read from 

30 image memory 28 according to the JPEG standard to 
obtain the original image data or the reduced image 
data. Switches 30 and 32 are controlled by control cir- 
cuit 35 to provide the image data from image decom- 
pression circuit 29 directly to memory 33 for display or 

35 provide the reduced image from image decompression 
circuit 29 via image arrangement circuit 31 to memory 
33 for display. 

Image arrangement circuit 31 successively 
arranges reduced image data successively transmitted 

40 from image decompression circuit 29 in memory space 
of memory 33 for display to form one image consisting 
of nine reduced images. Memory 33 for display has 
memory space corresponding to liquid crystal screen 16 
and stores image data by one screen that is provided 

45 from image decompression circuit 29 or image arrange- 
ment circuit 31. Liquid crystal screen driver circuit 34 
drives liquid crystal screen 16 according to image data 
stored in memory 33 for display to display the image on 
liquid crystal screen 16. Control circuit 35 controls 

50 image memory 28, switches 30 and 32 and the like in 
response to signals from camera/reproduction device 
14, mode button 15 and the like shown in Fig. 1 . 

Fig. 5 is a flow chart representing an operation of 
control circuit 35 in the reproduction mode. An operation 

55 of the still camera in the reproduction mode shown in 
Figs. 1 A-4 will now be described with reference to this 
flow chart. 

When camera/reproduction switch 14 is set at the 
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REPRODUCTION side to set the reproduction mode 
and monitor switch 7 is switched on, control circuit 35 
controls switches 30 and 32 to directly connect image 
decompression circuit 29 and memory 33 for display 
and also reads image data from image memory 28 and 5 
displays an image on the entire liquid crystal screen 16 
in step S1 . It should be noted that an image may be an 
image stored at the first address of image memory 28 or 
an image which has previously been reproduced. 

In step S2, control circuit 35 determines whether 
mode button 1 5 is pressed to provide mode selection. If 
mode selection is not made in step S2, control circuit 35 
determines in step S3 whether mode button 15 is 
pressed to indicate forward/backward screen-feeding. If 
forward/backward screen-feeding is indicated, one 
screen is fed forward or backward and displayed on the 
entire screen in step S4. If forward/backward screen- 
feeding is not indicated, control returns to step S1. 

If mode selection is performed in step S2, multi- 
selection mark is displayed on liquid crystal screen 1 6 in 
step S5. In step S6, control circuit 35 determines 
whether mode button 15 is pressed at the SET portion 
15b to perform setting. If control circuit 35 determines 
that the setting has been performed in step S6, control 
circuit 35 controls the Fig. 3 switches 30 and 32 in step 
S7 to connect image arrangement circuit 31 between 
image decompression circuit 29 and memory 33 for dis- 
play and also reads reduced image data of a group from 
image memory 38 to display nine reduced images (e.g., 
PV-P9') on display screen 16. 

In step S8, control circuit 35 determines whether 
mode button 1 5 is pressed to indicate forward/backward 
screen-feeding. If control circuit 35 determines that for- 
ward/backward screen-feeding has been indicated, 
selection mark M on liquid crystal screen 16 is sent for- 
ward or backward by one divided screen and then con- 
trol goes to step S10. If control circuit 35 determines 
that forward/backward screen-feeding has not been 
indicated, control goes directly to step S10. In step S10, 
control circuit 35 determines whether mode button 1 5 is 
pressed at the SET portion 1 5b to perform setting. If the 
setting is not performed, control goes back to step S8. If 
the setting is performed in step S10, control circuit 35 
controls switches 30 and 32 in step S1 1 to directly con- 
nect image decompression circuit 29 and memory 33 
for display and also reads from image memory 28 an 
image (e.g., P5) corresponding to a reduced image (P5' 
in this case) with selection mark M placed therein to dis- 
play the image on liquid crystal screen 16. 

If setting is not performed in step S6, control circuit 
35 determines in step S12 whether mode button 15 is 
pressed to indicate forward/backward screen -feeding. If 
it is not indicated, control goes back to step S5. If for- 
ward/backward screen-feeding is indicated in step S12, 
control circuit 35 controls switches 30 and 32 to connect 
image arrangement circuit 31 between image decom- 
pression circuit 29 and memory 33 for display and also 
reads nine reduced images (e.g. P1'-P9') of a group 



from image memory 28 to display them on liquid crystal 
screen 16 in step S13. At this point, selection mark M is 
not displayed on liquid crystal screen 16. 

In step S14, control circuit 35 determines whether 
mode button 1 5 is pressed to indicate forward/backward 
screen-feeding. If it is indicated, nine reduced images of 
a group immediately subsequent to the current group or 
immediately previous to the current group (the last 
group in this case) are read and displayed on liquid 
crystal screen 16 and control then goes to step S16. If 
forward/backward screen-feeding is not indicated, con- 
trol goes directly to step S16. In other words, nine 
reduced images can be fed forward or backward at one 
time in one operation of mode button 15. 

In step S16, control circuit 35 determines whether 
the SET portion 15b of mode button 15 is pressed to 
perform setting. If the setting is not performed, control 
goes back to step S14. If it is performed, selection mark 
M is displayed in the central screen among divided 
screens in step SI 7 and control then returns to step S8. 
Then, mode button 1 5 can be operated so that selection 
mark M is moved to a desired reduced image and is set 
to enlarge and display the reduced image on the entire 
liquid crystal screen 16. 

Since the present embodiment is provided with a 
mode for feeding all the nine reduced images for- 
ward/backward (i.e., steps S12-S17), nine reduced 
images can be fed forward or backward by operating a 
button once and images can be retrieved more rapidly 
than in conventional examples which require operating 
the button nine times for feeding nine reduced images 
forward or backward. 

Although the present invention has been described 
and illustrated in detail, it is clearly understood that the 
same is by way of illustration and example only and is 
not to be taken by way of limitation, the spirit and scope 
of the present invention being limited only by the terms 
of the appended claims. 

Claims 

1. An image reproduction apparatus with a single- 
screen display mode for displaying a single normal 
image on the entirety of a display screen (16) and a 
multiple-screen display mode for dividing said dis- 
play screen (16) into N and displaying on each 
divided screen a reduced image obtained by thin- 
ning pixels of the normal image for reduction to 1/N, 
wherein N represents a natural number greater 
than one, comprising: 

storage means (28) for storing a plurality of 
image groups each including first to Nth 
reduced images and a normal image corre- 
sponding to each reduced image; 
multiple-image reading means (29-35, S2, S5, 
S6, S12, S13) responsive to indication of said 
multiple-screen display mode for reading and 
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displaying the first to Nth reduced images of an 
image group from said storage means (28) on 
said first to Nth divided screens, respectively; 
and 

means for feeding multiple images for- s 
ward/backward (15, 29-35, S14, S15) control- 
ling said multiple-image reading means (29-35, 
S2, S5, S6, S12, S13) to read the first to Nth 
reduced images of an image group subsequent 
or prior to said image group, for feeding 10 
reduced images on said first to Nth divided 
screens forward or backward at one time. 

The image reproduction apparatus according to 
claim 1 , further comprising: 15 

image selecting means (15, 29-35, S16, S17, 
S8, S9) for selecting a desired reduced image 
from the first to Nth reduced images displayed 
on said first to Nth divided screens; and 20 
single-image reading means (29-35, S10, S11) 
for reading from said storage means (28) and 
displaying on the entirety of display screen (16) 
a normal image corresponding to the reduced 
image selected by said image selecting means 25 
(15, 29-35, S16, S17, S8, S9). 
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FIG. 1A 




FIG. 1B 
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FIG. 2A FIG. 2B 
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FIG. 4 
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FIG. 5 
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FIG. 6A 
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